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(57) Abstract: A method and an apparatus of re -adjusting convergence of a projection TV are disclosed. The apparatus includes a 
display device on which an image is projected and at least one light-sensing element (101) being provided around the display device. 
The light-sensing element (101) is composed of first and second sub-sensors (101a, 101b) that generate separate output signals as a 
projected alignment pattern moves over the sub-sensors (101a, 101b). The apparatus further includes a microprocessor calculating 
a convergence re-adjustment vector by obtaining a location of the light-sensing element (101), from which a previous convergence 
correction was made. The location of the light-sensing element (101) is obtained by analyzing the output signals. By using the 
apparatus and method of present invention, the misconvergence of the projection TV can be corrected very quickly and precisely. 
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APPARATUS AND METHOD OF RE- AD JUSTING 
CONVERGENCE OF A PROJECTION TV 



BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to a projection TV, and more particularly, to an 
apparatus and a method of re-adjusting convergence of a projection TV. 



Discussion of the Related Art 

10 In general, there are many ways to correct the convergence of a projection TV 

having red/green/blue (R/G/B) projection tubes. FIG. 1 illustrates an example of typical 
convergence correction devices for a projection TV. The device shown in FIG. 1 
includes R/G/B projection tubes 18r, 18g, and 18b; a screen 11; location detectors 12 
placed on each side of the screen 1 1; a pattern generator 15 generating an alignment 

15 pattern; a signal switch/amplifier 16; and a convergence compensator 14 controlling 
convergence yokes 17r, 17g, and 17g in accordance with signals outputted from the 
location detectors 12. Each location detector 12 may include a phototransistor or a 
charged couple device (CCD) linear sensor for location detection. 

A method of adjusting the convergence of a projection TV using the device 

2 0 shown in FIG. 1 will now be described in detail. First, the locations of the location 
detectors 12 placed on each side of the screen 11 are obtained using the signals 
outputted from the detectors 12. Next, a convergence error is calculated using the 
locations of the location detectors 12. Then the convergence is corrected based on the 
calculated convergence error value. However, the measured locations of the location 

25 detectors 12 are not precise enough due to many problems. For that reason, the 
convergence correction performance based on the above method is often unsatisfactory. 

In order to solve at least the problems set above, a greater number of photo 
transistors or very expensive CCD linear sensors have been used, however, these create 
further problems of adding complexity to the system and increasing the production cost. 
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Alternatively, amorphous solar cells are often used for precisely measuring the 
locations of the detectors, but they require supplemental devices such as an A/D 
converter and involve a complex algorithm for calculating the convergence error value. 

5 SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to an apparatus and a method for 
re-adjusting convergence of a projection TV that substantially obviates one or more 
problems due to limitations and disadvantages of the related art. 

An object of the present invention is to provide an apparatus and a method of 

10 re-adjusting convergence of a projection TV using a convergence re-adjusting system 
having a simple circuit structure, reducing the production cost. 

Another object of the present invention is to provide an apparatus and a 
method of re-adjusting convergence of a projection TV that is able to provide an 
improved convergence correction performance. 

15 Additional advantages, objects, and features of the invention will be set forth 

in part in the description which follows and in part will become apparent to those 
having ordinary skill in the art upon examination of the following or may be learned 
from practice of the invention. The objectives and other advantages of the invention 
may be realized and attained by the structure particularly pointed out in the written 

2 0 description and claims hereof as well as the appended drawings. 

To achieve these objects and other advantages and in accordance with the 
purpose of the invention, as embodied and broadly described herein, an apparatus of 
automatically re-adjusting convergence of a projection TV according to the present 
invention includes a display device, on which an image is projected; at least one light- 

25 sensing element being provided around the display device, the light-sensing element 
being composed of fist and second sub-sensors that generate separate output signals as 
a projected alignment pattern moves over tlie sub-sensors; and a microprocessor 
calculating a convergence re-adjustment vector by obtaining a location of the light- 
sensing element, from which a previous convergence correction was made, the location 
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of light-sensing element being obtained by analyzing the output signals. 

Preferably, the apparatus further includes a convergence controller generating 
a convergence yoke current in accordance with the re-adjustment vector; and a 
projection part converging the projected image in accordance with the yoke current. 
5 Preferably, the apparatus further includes a comparative part providing an 

informative signal to the microprocessor, the informative signal indicating T hori20ntal and 
Tomcat which represent each time at which the output signals cross each other as the 
projected alignment moves over the sub-sensors in a horizontal direction and a vertical 
direction, respectively; and a memory storing the obtained location of the light-sensing 

10 element. The microprocessor obtains the location of light-sensing element by taking 
horizontal and vertical positions of the alignment pattern at tim&=T hori20ntaI and T yenic<a9 
respectively. The re-adjustment vector starts from a present convergence location and 
ends at a previous convergence location, at which a previous convergence vector 
starting from the location of the light-sensing element also ends. The previous 

15 convergence vector is stored in the memory when the previous convergence correction 
based on the previous convergence vector is previously performed. 

In another aspect of the present invention, a method of automatically re- 
adjusting convergence of a projection TV according to the present invention includes 
the steps of (a) projecting an alignment pattern and moving the projected pattern over at 

20 least one light-sensing element provided around a display device, the light sensor 
including first and second sub-sensors; and (b) obtaining a location of the light-sensing 
element by taking horizontal and vertical positions of the alignment pattern at 
tinie= ^horizontal 311(1 T V enicai > where ^ T kertgM and T^ rtical represent each time at which 
separate output signals generated from the sub-sensors cross each other as the projected 

2 5 pattern moves over the sub-sensors in a horizontal direction and a vertical direction, 
respectively. 

The method further includes the steps of (c) calculating a previously corrected 
convergence location from the obtained location of the light-sensing element, from 
which a previous convergence correction was made; (d) obtaining a convergence re- 
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adjustment vector that begins from a present convergence location and ends at the 
previously corrected convergence location; and (e) performing a convergence re- 
adjustment on an image projected on the display device in accordance with the re- 
adjustment vector. 

5 It is to be understood that both the foregoing general description and the 

following detailed description of the present invention are exemplary and explanatory 
and are intended to provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 The accompanying drawings, which are included to provide a further 

understanding of the invention and are incorporated in and constitute a part of this 
application, illustrate embodiment(s) of the invention and together with the description 
serve to explain the principle of the invention. In the drawings; 

FIG. 1 illustrates an existing convergence correction system for a projection 

15 TV; 

FIG. 2 illustrates an apparatus of automatically re-adjusting convergence of a 
projection TV according to the present invention; 

FIG. 3 illustrates a light sensor shown in FIG. 2 in detail and its corresponding 
output signals as a projected alignment pattern moves; 
20 FIG. 4 illustrates how a convergence re-adjustment vector is obtained for a 

projection TV in accordance with the present invention; 

FIG. 5A illustrates how an alignment pattern moves over a light sensor in 
accordance with the present invention; 

FIG. 5B illustrates how separate output signals are generated from sub-sensors 
2 5 of a light-sensing element when an alignment pattern moves over the light-sensing 
element; 

FIG. 6 illustrates a connection between a light-sensing element and a 
comparator in accordance with the present invention; 

FIG. 7 illustrates installation positions of light sensors in a projection TV; and 
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FIG. 8 is a flow chart illustrating a method of re-adjusting convergence of a 
projection TV in accordance with the present invention. 

DETAILED IN SCRIPTION OF THE TNWNTTOiv 

Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 
Wherever possible, the same reference numbers will be used throughout the drawings 
to refer to the same or like parts. 

One of the main principles of the present invention is to precisely and rapidly 
re-adjusting convergence of a projection TV by (1) initially calculating the locations of 
light-sensing elements by observing separate output signals generated from two sub- 
sensors included in each light-sensing element and (2) calculating the misconvergence 
error using the light-sensing element locations. 

FIG. 2 illustrates an automatic convergence re-adjusting apparatus for a 
projection TV according to the present invention. As it can be seen from the figure, the 
apparatus includes a display device 100, a plurality of light-sensing elements 101, a 
comparative part 102, a system controller 103, a memory 104, a digital convergence 
controller 105, and a projection part 106. Each light-sensing element 101 includes a 
first sub-sensor 101a and a second sub-sensor 101b. The comparative part 102 includes 
a comparator 110, an inverter 111, and a latch circuit 112. The system controller 103 
includes a local microprocessor 1 1 3 and a main microprocessor 114. 

There are a total of eight light-sensing elements 101 provided around the 
display device 100: one on each comer and one on each side of the display device 100. 
Alternatively, only four light-sensing elements 101 may be provided: one on each side 
25 of the display device 100. 

The number of the light-sensing elements 101 and their locations depend on 
the type of the convergence correction. For example, it is preferable to use eight light- 
sensing elements 101 for dynamic convergence corrections as shown in FIG. 2 or to use 
four light-sensing elements 101 on each side , of the display device 100 for static 



15 



20 
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convergence corrections. 

For static convergence corrections, it is preferable that the first and second sub- 
sensors 101a and 101b of each light-sensing element 101 are arranged side by side 
(up/down or left/right) with a predetermined vertical or horizontal distance between 
5 them. On the other hand, it is preferable that the sub-sensors 101a and 101b of each 
light-sensing element 101 are located diagonally, as shown in FIG. 2, for dynamic 
convergence corrections. Alternatively, the convergence re-adjusting apparatus of the 
present invention may include both types of light-sensing elements: elements including 
side-by-side arranged sub-sensors and diagonally arranged sub-sensors. 
10 FIG. 3 illustrates one of the light-sensing elements 101 shown in FIG. 2 in 

detail. The light-sensing element 101 shown in FIG. 3 includes a first sub-sensor 101a 
and a second sub-sensor 101b. The sub-sensors are preferably amorphous solar cell 
type sensors, but other type of sensors may also be used for the sub-sensors in the 
present invention. 

15 Referring to FIG. 3, the first and second sub-sensors 101a and 101b are 

diagonally located at a predetermined horizontal and vertical distance d from each other. 
The size of the light-sensing element 101, which is denoted as D, can be obtained by 
adding the sizes of both sub-sensors and the distance d. For example, for a projection 
HDTV having a diagonal size of 60 inches and 1920 by 1080 pixels, the horizontal and 

2 0 vertical sizes of each pixel of the TV screen are approximately 0.69mm. In this case, 
the distance d between the sub-sensors 101a and 101b is preferably about 0.69mm, and 
it is preferable that the size D is sufficiently larger than 0.69mm (e.g., D>6.9mm). 

The main reason of having two sub-sensors in each light-sensing element 100 
is to precisely measure the misconvergence of the projection TV using an alignment 

2 5 pattern. In general, the convergence of a projection TV is initially corrected in a factory. 
However, a misconvergence due to its environmental changes and surrounding devices 
occurs when a user uses the TV at home. Therefore, in order to correct the 
misconvergence, it is important to find a location from which the previous convergence 
correction was made. These will be explained in more detail with references to FIG. 4. 
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FIG. 4 illustrates how to correct the misconvergence of a projection TV in 
accordance with the present invention. In FIG. 4, PI represents the location of the 
previous convergence corrected at a factory, and P2 represents the location of the 
present convergence moved from PI due to environmental changes. P0 represents the 
5 location of a light-sensing element. Therefore, an additional convergence re-adjustment 
is necessary to move the location of the convergence from P2 to PI . 

First of all, in order to find a vector c shown in FIG. 4, which represents the 
direction and distance of the desired convergence re-adjustment, vectors a and b must 
be given. Vector a represents distance and direction associated with the original 

10 convergence correction performed at a factory, and it starts from the location of the 
light-sensing element P0 and ends at PL The vector a is predetermined at a factory and 
stored in a memory included in the projection TV, then the vector c can be easily found 
by obtaining the vector b using an alignment pattern in accordance with present 
invention. The vector b can be obtained easily by finding the location of the light- 

1 5 sensor P0 since P2 is known. 

As mentioned above, the convergence correction apparatus of the present 
invention initially finds the location of the light-sensing element 101 P0 by moving a 
projected alignment pattern over the light-sensing element in horizontal and vertical 
directions. Next, the location of the present convergence PI is found since vector a 

20 (original convergence correction) is given. Finally, the vector c can be easily found 
using the locations of P 1 and P2. 

A method of obtaining the location of a light-sensing element in accordance 
with the present invention will now be made with references to FIGs. 3, 5 A, and 5B. In 
general, an alignment pattern for detecting the location of a light-sensing element 101 

2 5 includes red, green, and blue alignment patterns, and its rectangular are is reasonably 
larger than the area of the light-sensing element 101. For the present invention, a 1cm 
by 1cm light-sensing element 101 and a 2cm by 3cm alignment pattern are used as 
shown in FIG. 5 A. 

First of all, as shown in FIG. 2, the local microprocessor 113 of the system 
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controller 103 receives a command for a convergence re-adjustment and sends the 
command to the digital convergence controller 105. Then the digital convergence 
controller 105 projects an alignment pattern on the display device 100 through the RGB 
projection part 106 and moves the projected alignment pattern over a light-sensing 
5 element 101 for detecting its location. 

As shown in FIG. 5A, the alignment pattern passes through a first sub-sensor 
101a and a second sub-sensor 101b of the light-sensing element 101. FIG. 5B illustrates 
how first and second output signals, which are generated from the first and second sub- 
sensors 101a and 101b respectively, vary in time as the alignment pattern passes over 

10 both sub-sensors as shown in FIG. 5 A. Referring to FIG. 5B, the first output signal 
varies in an interval between tl and t2, in which the pattern passes over the first sub- 
sensor 101a. Similarly, the second output signal varies in an interval between t3 and t4, 
in which the pattern passes over the second sub-sensor 101b. Since the gain of the first 
sub-sensor 101a is preset to be a half of the gain of the second sub-sensor 101b, the 

1 5 peak of the first output signal is about 50% of the peak of the second output signal. The 
main reason of presetting gains of the first and second sub-sensors 101a and 101b in 
that manner is to easily detect the location of the pattern at time=Tx (the first and 
second output signals cross each other at time=Tx). At time=Tx, the pattern passes over 
the center of the second sub- sensor 101b. The vertical location of the pattern at 

2 0 time=Tx will be used as the vertical location of the light-sensing element 101 for 
correcting the misconvergence shown in FIG. 4. 

If the area df the first sub-sensor 101a is about 50% of the area of the second 
sub- sensor 101b, presetting gains of the sub-sensors as described above may not be 
necessary. 

25 FIG. 6 illustrates a connection between a light-sensing element 101 and the 

comparator 110. Referring to FIG. 6, in order to detect the location of the pattern at 
time=Tx, the first and second sub-sensors 101a and 1 01b are connected to the positive 
and negative terminals of the comparator 110 respectively, and they send their output 
signals to the comparator 110. The resistor having a resistance of R (lOOfi < R < IKOl) 
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shown in FIG. 6 is an I(eurrent)-V(voltage) conversion resistor of an amorphous solar 
cell. The present invention uses the resistor with R for I-V conversion, but an OP 
amplifier may be used instead. 

A first resistor having a resistance of R/2 is connected between the positive 
5 terminal of the comparator 1 10 and the first sub-sensor 101a for setting the gain of the 
first sub-sensor 101a to a half of the gain of the second sub-sensor 101b. In addition, by 
providing a proper offset voltage A V between a ground and a second resistor having a 
resistance of R/2, whose the other end is connected to the positive terminal, the signal 
outputted from the comparator 110 can be always High even if both sub-sensors do not 
10 receive any light and can be combined with another output signal in form of wired OR. 
Therefore, the present invention uses an OP amp having an open collector for the 
comparator 110, and a pull-up resistor is connected to an output of the OP amp (not 
illustrated). 

FIG. 3 also illustrates the outputs of the comparator 1 10 shown in FIG. 2 as an 
15 alignment pattern moves over one of the light-sensing elements 101 in a horizontal or 
vertical direction. When the alignment pattern arrives at about the center of the second 
sub-sensor 101b, the output signals of both sub-sensors cross each other, and the output 
signal of the comparator 110 becomes low (L) from high (H). 

Therefore, the horizontal and vertical locations of the light-sensing element 
20 101 can be obtained by observing the outputs of the comparator 110. When the 
comparator 110 outputs an informative signal indicating the location of the light- 
sensing element 101, the inverter 111 reverses the informative signal of the comparator 
110. Then the latch circuit 1 12 latches the reversed signal. 

The convergence re-adjusting apparatus according to the present invention may 
25 include only one comparative part 102 connected to all the light-sensing elements 101 
as shown FIG. 2 for simplifying its. structure, or it may include eight separate 
comparative parts, each of which is connected to each light-sensing element 101, for 
significantly reducing the processing time. 

FIG. 7 illustrates the installation positions of the light-sensing elements 101 in 



WO 02/098142 



PCI7KR02/01016 



-10- 

the projection TV. As it is shown, the light-sensing elements 101 are provided on the 
over- scan-area of the display device 100. If, by any chance, there is no enough space 
available at the back of the display device 100, they can be provided at a distance (z) 
from the backside of the display device 100. However, the light intensity at the distance 
5 z should be reasonably high for detecting light. 

FIG. 8 is a flow chart illustrating a method of re-adjusting the convergence of a 
projection TV in accordance with the present invention. First of all, the manufacturer of 
the projection TV performs an original convergence correction in a factory and stores 
an original convergence correction vector (direction and distance) associated with the 

10 original convergence correction in a memory included (SI). After any misconvergence 
due to any environmental changes or surrounding devices occurs, the digital 
convergence controller 105 selects one of R/G/B alignment patterns and projects the 
selected alignment pattern on a display device 100 through the projection part 106 (S2). 
Next, the system controller 103 selects one of a plurality of light-sensing 

15 elements 101 provided around the display device 100 of the TV (S3). Then, it measures 
and stores the location of the selected light-sensing element (S4) by moving the 
projected alignment pattern over the selected light-sensing element in horizontal and 
vertical directions. The horizontal location L x of the selected element is the horizontal 
location of the alignment pattern at time=7 , x , where T x is the time at which the output 

2 0 signals generated from two sub-sensors of the selected light-sensing element cross each 
other when the alignment pattern moves in the horizontal direction. Similarly, the 
vertical location L y of the sensor is the horizontal location of the alignment pattern at 
time^Z, , where T y is the time at which the output signals generated from the sub- 
sensors of the selected light-sensing element cross each other when the alignment 

25 pattern moves in the vertical direction. Then, the controller 105 stores the measured 
location of the light-sensing element (L x and L y ) in the memory. 

Next, the system controller 103 checks whether the locations of all the light- 
sensing elements 101 corresponding to the selected alignment pattern are stored in the 
memory (S5). If it is determined in the step S5 that they are not, the controller 105 
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repeats the steps S3 and S4 until the locations of all the sensors 101 are measured and 
stored in the memory. 

If the controller 105 determines that the locations of all the sensors 101 
corresponding to the selected alignment pattern are measured and stored in the memory 
in the step S5, it further checks whether the locations of the light-sensing elements 101 
corresponding to all of the R/G/B alignment patterns are measured and stored. If they 
are not, the controller 105 repeats the steps S2 to S5 until they are measured and stored. 

On the other hand, if it is determined that the locations of all the sensors 101 
corresponding to all the alignment patterns are measured and stored in the step S6, the 
local microprocessor 113 calculates a re-adjustment vector (vector c), which represents 
the distance and distance of a desired convergence re-adjustment (ST). It initially 
obtains the location of the original convergence (PI shown in FIG. 4) for each light- 
sensing element 101 using the location of the light-sensing element (P0) stored in the 
memory, and it calculates the re-adjustment vector by PI and P2, where P2 represents a 
known location of the present convergence. 

Finally, the digital convergence controller 105 corrects the misconvergence of 
the projection TV in accordance with the re-adjustment vector found in the step S7 (S8). 

In the apparatus and method of re-adjusting convergence of a projection TV, 
the location of each light-sensing element is measured using the output signals 
generated from the sub-sensors and alignment patterns. Therefore, the location of each 
light-sensing element can be precisely measured, and the sensitivity of each light- 
sensing element is greatly improved. In addition, the location of each light-sensing 
element is measured by directly observing the output signals of the sub-sensors, there is 
no need to use an expensive A/D converter. This means that the misconvergence of the 
TV can be corrected by a simple circuit structure according to the present invention. 

Another advantage of the present invention is that the location of each light- 
sensing element can be found by simply moving alignment patters only in horizontal 
and vertical directions. 

Another advantage of the present invention is a high-speed process of 
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measuring the locations of the light-sensing elements because the measurements are 
performed directly through a comparator. 

It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or 
5 scope of the inventions. Thus, it is intended that the present invention covers the 
modifications and variations of this invention provided they come within the scope of 
the appended claims and their equivalents. 
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CLAIMS 

1 . An apparatus of automatically re-adjusting convergence of a projection TV, the 
apparatus comprising: 

a display device, on which an image is projected; 
5 at least one light-sensing element being provided around said display device, said light- 
sensing element being composed of fist and second sub-sensors that generate separate 
output signals as a projected alignment pattern moves over said sub-sensors; and 
a microprocessor calculating a convergence re-adjustment vector by obtaining a 
location of said light-sensing element, from which a previous convergence correction 
10 was made, said location of light-sensing element being obtained by analyzing said 
output signals. 

2. The apparatus of claim 1, further comprising: 

a convergence controller generating a convergence yoke current in accordance with 
1 5 said re-adjustment vector; and 

a projection part converging said projected image in accordance with said yoke current. 

3. The apparatus of claim 2, wherein said convergence controller provides a 
control signal to said projection part for moving said projected pattern over said sub- 

20 sensors. 

4. The apparatus of claim 1 , further comprising: 

a comparative part providing an informative signal to said microprocessor, said 
informative signal indicating T hartaomai and T yertical which represent each time at which 
25 said output signals cross each other as said projected alignment moves over said sub- 
sensors in a horizontal direction and a vertical direction, respectively; and 
a memory storing said obtained location of said light-sensing element. 

5. The apparatus of claim 4, wherein said comparative part includes a comparator 



WO 02/098142 



PCT/KR02/01016 



-14- 

receiving said output signals generated from said sub-sensors and generating said 
informative signal, an inverter inverting said information signal, and a latch circuit 
latching said inverted signal. 

5 6. The apparatus of claim 4, wherein said microprocessor obtains said location of 
light-sensing element by taking horizontal and vertical positions of said alignment 
pattern at timer=T horizontal and T vertical , respectively. 

7. The apparatus of claim 6, wherein said re-adjustment vector starts from a 
1 0 present convergence location and ends at a previous convergence location, at which a 

previous convergence vector starting from said location of said light-sensing element 
also ends. 

8. The apparatus of claim 7, wherein said previous convergence vector is stored in 
15 said memory when said previous convergence correction based on said previous 

convergence vector is previously performed. 

9. The apparatus of claim 4, wherein said first and second sub-sensors are 
diagonally arranged within said light-sensing element or are arranged side by side 

2 0 within said light-sensing element. 

10. . The apparatus of claim 4, wherein a light-receiving area of said first sub-sensor 
is about 50% of a light-receiving area of said second sub-sensor. 

25 11. . The apparatus of claim 4, wherein a gain of said first sub-sensor is about 50% 
of a gain of said second sub-sensor. 



12. An apparatus for automatically re-adjusting convergence of a projection TV, the 
apparatus comprising: 
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a display device, on which an image is projected; 

at least one light sensor being provided around said display device, said light sensor 
being composed of first and second sub-sensors generating separate output signals as a 
projected alignment pattern moves over said sub-sensors; 
5 a comparative part generating an informative signal that indicates T horizontal and T venicaI , 
where T horizontal and T„ nicak represent each time at which said separate output signals cross 
each other as a said alignment pattern moves over said sub-sensors in a horizontal 
direction and a vertical direction, respectively; 

a system controller calculating a convergence re-adjustment vector by obtaining a 
1 0 location of said light sensor from which a previous convergence correction was made, 
said location of light sensor being obtained by taking horizontal and vertical positions 
of said alignment pattern at time= T horizontQl and T vertical , respectively; 
a convergence controller generating a control signal for moving said alignment pattern 
and generating a convergence yoke current in accordance with said re-adjustment 
15 vector; 

a projection part converging said projected image in accordance with said current; and 
a memory storing said obtained location of said light sensor. 

13. The apparatus of claim 12, wherein said light sensor is provided on a backside 
20 of said display device or at a predetermined distance behind said backside. 

14. The apparatus of claim 12, wherein said light sensor is provided at each corner 
of said display device and on each of top, bottom, left, and right sides of said display 
device. 

25 

15. The apparatus of claim 12, wherein said light sensor is provided on each of top, 
bottom, left, and right sides of said display device. 

16. The apparatus of claim 12, wherein said first and second sub-sensors are 
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diagonally arranged within said light sensor or are arranged side by side within said 
light sensor. 

17. The apparatus of claim 12, wherein a light-receiving area of said first sub- 
5 sensor is about 50% of a light-receiving area of said second sub-sensor. 

18. The apparatus of claim 12, wherein a gain of said first sub-sensor is about 50% 
of a gain of said second sub-sensor. 

10 19. The apparatus of claim 12, wherein said comparative part includes a comparator 
receiving said output signals generated from said sub-sensors and generating said 
information signal, an inverter inverting said information signal, and a latch circuit 
latching said inverted signal. 

15 20. A method of automatically correcting misconvergence of a projection TV, the 
method comprising the steps of: 

projecting an alignment pattern and moving said projected pattern over at least one 
light-sensing element provided around a display device, said light sensor including first 
and second sub-sensors; 

20 obtaining a location of said light-sensing element by taking horizontal and vertical 
positions of said alignment pattern at time= T horizontal and T verticat , where =T hori:ontai and 
Tomcat represent each time at which separate output signals generated from said sub- 
sensors cross each other as said projected pattern moves over said sub-sensors in a 
horizontal direction and a vertical direction, respectively ; 

2 5 calculating a previously corrected convergence location from said obtained location of 
said light-sensing element, from which a previous convergence correction was made; 
obtaining a convergence re-adjustment vector that begins from a present convergence 
location and ends at said previously corrected convergence location; and 
performing a convergence re-adjustment on an image projected on said display device 
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in accordance with said re-adjustment vector. 

21. The method of claim 20, further comprising the step of storing said obtained 
location of said light-sensing element in a memory. 

22. The method of claim 20, wherein said first and second sub-sensors are 
diagonally arranged within said light-sensing element. 

23. The method of claim 20, wherein said first and second sub-sensors are arranged 
side-by-side within said light-sensing element. 

24. The method of claim 20, wherein direction and distance associated with said 
previous convergence correction are previously stored in a memory. 

25. The method of claim 20, wherein a light-receiving are of said first sub-sensor is 
about 50% of a light-receiving area of said second sub-sensor. 



26. The method of claim 20, wherein a gain of said first sub-sensor is about 50% of 
a gain of said second-sensor. 
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